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Water Feature 

5 

The present invention relates to water features and in particular garden water 
features which are powered by solar cells. The invention also relates to the control 
of solar powered devices for such water features and for other purposes. 

10 The use of solar cells as a source of power for garden products and 

ornaments is known in the art. For example, it is know to connect a solar panel to an 
electric pump to supply, or circulate, water to or around a garden water feature. The 
solar panel is selected so as to generate a sufficient amount of electrical energy to 
operate a given water pump. 

15 

In areas of low light levels, or where overcast weather is prevalent, the use of 
solar panels to power electric motors can be problematic, particularly in terms of the 
lifetime of a motor. It is known the art to operate electric motors and pumps using 
energy from solar (photovoltaic) cells. According to the prior art there are two 
20 common methods of powering pumps. 

The first method of driving a pump is to use an electromagnetic drive. In 
these, a magnetic field is generated by means of a magnetic coil. As energy is 
supplied the magnet with the rotor is set in motion. This type of drive ensures a long 
25 service life (more than 30,000 hours) and the only part subject to wear is the rotor, 
which can be replaced at any time. 

With regard to operation using solar energy this drive has the disadvantage 
that considerable energy is required to create the magnetic field, which in turn 
30 requires a great deal of sun. These products have not caught on in the market as 
customers find the market prices unreasonable or, in view of the serious price 
difference (more than 300%) between the solar-powered pump and a mains-operated 
pump, opt for the mains-powered pump. 



35 



The second method is to use a pump with an electric motor drive. In these, a 
conventional electric motor with brushes is used, which drives a rotor directly or via 
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a magnetic clutch. This drive requires up to 200% less energy than an 
electromagnetic drive and therefore considerably less solar power. This drive has 
caught on in the market. The disadvantage of this drive is that the brushes of the 
electric motors are generally prone to wear, which leads to increased current 
5 consumption the longer they are used and hence to an increasing deterioration in the 
running performance, particularly in inadequate light conditions (grey morning light, 
cloud, shade). The maximum service life of a brush motor of this kind can be 
estimated at about 7,000 to 10,000 hours when operated by mains power. The 
service life when operated by solar energy is reduced by a further 50% because of 
10 two solar-specific properties. 

Firstly, because of the constantly altering sunshine conditions the motor is 
subjected to a constant stop-start rhythm, which leads to overloading of the brushes 
and also the motor. Secondly solar panels have the characteristic that their nominal 
1 5 voltage is applied even under poor lighting conditions . In the operation of electric 
motors this means that, in poor light, sparking may occur on the brushes as a result 
of this nominal voltage applied to the motor, as the current supplied from the solar 
module is not yet sufficient to run the motor. The brushes then become worn 
without the motor actually doing its job. 

20 

There is therefore a need for a motor controller capable of extending the 
operational life of a motor when powered by a solar panel or cell, which prevents 
motor brush wear. 

25 Accordingly, one invention disclosed herein provides a controller for a solar 

powered electric device, comprising: 

(a) an input for receiving power from a photovoltaic cell; 

30 (b) an output for providing power to a solar powered electric device, 

said device having a predefined minimum operating voltage; and 

(c) switching means for supplying electrical power from said input to 

said output; 
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wherein said switching means is automatic and adapted to supply power to 
said output only when the voltage received from said input is equal to or higher than 
said predetermined minimum operating voltage of said electric device. 

5 Viewed from another aspect, such an invention also provides a method of 

controlling the supply of electrical energy from a photovoltaic cell to a solar 
powered electrical device, wherein the solar powered electric device has a 
predefined minimum operating voltage which is above zero; and wherein the 
method comprises the step of automatically preventing supply of electrical energy 
10 from the photovoltaic cell to the solar powered electrical device when the voltage is 
above zero but less than the predefined minimum operating voltage of the solar 
powered electrical device. 



The solar powered electrical device could be, for example, a motor for any 
1 5 suitable equipment, where constant supply of electrical energy below a specified 

minimum voltage may cause unnecessary wear or damage. Preferably, the device is 
the electric motor of a pump for a water feature. 



In a preferred embodiment, the controller prevents power being supplied to 
20 the motor unless the power being received from the photovoltaic cells is above the 
start voltage of the motor. This prevents damage to the motor brushes and thereby 
increases the operational life of the motor. 

The start voltage chosen could, for example, be at least 3 V. 

25 

The switching means may be any suitable switch for electrically connecting 
the photovoltaic cell to the motor or other device. The switching mans may for 
example be a transistor or thyristor. Preferably the switching means is a silicon 
controlled rectifier (SCR). Circuitry for controlling the switching means in 

30 accordance with the detected voltage level from the photovoltaic cell may 

incorporate a Zener diode or equivalent component.. In a preferred arrangement, a 
Zener diode is chosen which has a suitable Zener breakdown voltage such that it will 
only switch on when the voltage from the photovoltaic cell is above the 
predetermined minimum operating voltage. That is used to trigger the gate of an 

35 SCR so as to connect the device to the voltage output by the photovoltaic cell. That 
voltage will increase with increasing sunlight. The SCR disconnects the 
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photovoltaic cells from the motor when the voltage being generated by the 
photovoltaic cells becomes zero i.e. when there is no sunlight. 

As an alternative, the switching means may be provided with further 
circuitry to disconnect the photovoltaic cells from the motor when the voltage being 
supplied by the photovoltaic cells falls below a predefined voltage level. 

In water features according to the prior art, pumps are located beneath the 
surface of the water and are connected to a solar cell which, for reasons of 
aesthetics, are arranged some distance from the feature itself. The solar cell and 
pump are electrically connected by a length of electrical cable. 

Solar powered water features according to the prior art furthermore require 
the separate installation of water feature and solar panel and also require a length of 
electrical cable which must be laid or buried between the two. 

There is therefore a need for a solar powered water feature which overcomes 
the problems of the prior art and which can be powered using a solar cell or panel. 

One invention disclosed herein provides a water feature comprising 

(a) a vessel for containing water; 

(b) an electrically powered submersible water pump within the vessel 
for pumping water within the vessel to an outlet of the water feature; and 

(c) a solar panel arranged to provide electrical power to said water 

pump; 

wherein the solar panel is disposed within said water vessel above the water 
pump and so as to be beneath the water level in the vessel in use. 

One advantage of this arrangement of water feature is that there is no longer 
the need to site an exterior solar panel and to have a cable running from the water 
feature to the solar panel. Furthermore a user does not have to install the solar panel 
separately from the water feature since they can be supplied to an end user 
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assembled together as a single, compact unit. In addition, the solar panel can 
conceal the pump, wiring, pipes and so forth from view. The solar panel itself is 
unobtrusive since, in use, it is covered by water in the vessel. In preferred 
embodiments, apart from the water feature outlet and any appropriate visible 
5 connection to the water pump, all operating components of the feature - such as the 
pump, the solar panel, interconnecting wiring and pipes - will be below the surface 
of water in the vessel in use. 

In an alternative arrangement the pump may be arranged separately from the 
10 vessel, for example if it is of non-submersible type and / or needs to draw water 
from another source. Thus, another invention disclosed herein provides a water 
feature comprising : 



15 



20 



(a) a vessel for containing water; 

(b) a water outlet for recirculating water into the vessel; 

(c) means for connecting the water outlet to the output of an electrically 
powered water pump; 

(d) a solar panel arranged to provide electrical power to said water pump; 

and 

(e) means for transmitting electrical power from the solar panel to the 
25 electrically powered water pump; 

wherein the solar panel is disposed within said water vessel so as to be 
beneath the water level in the vessel in use, and the means for transmitting electrical 
power from the solar panel to the electrically powered water pump is below the solar 
30 panel. 

In general the solar panel will be disposed in a horizontal plane. 

In another arrangement, the solar panel and pump are both within the vessel 
35 but are laterally separated. Thus, in general, an invention disclosed herein provides 
a water feature comprising : 
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(a) a vessel for containing water; 

(b) a water outlet for recirculating water into the vessel; 

5 

(c) means for connecting the water outlet to the output of an electrically 
powered water pump; 

(d) a solar panel arranged to provide electrical power to said water pump; 

10 and 

(e) means for transmitting electrical power from the solar panel to the 
electrically powered water pump; 

1 5 wherein the solar panel, the electrically powered water pump and the means 

for transmitting electrical power from the solar panel to the electrically powered 
water pump are disposed within said water vessel so as to be beneath the water level 
in the vessel in use, and both the pump and the solar panel are supported by the 
water vessel. 

20 

The term "water feature" includes functional or ornamental garden products 
such as bird baths, cascades or fountains in which water is re-circulated. The pump 
may be arranged to generate a fountain above the solar panel or, alternatively, the 
pump may be arranged to circulate water around the product. For example, the 
25 feature may comprise a number of water vessels arranged above one another such 
that water can flow from an upper vessel to a lower vessel in a cascade. The solar 
powered pump may then re-circulate water to an upper vessel. 

The solar panel may be arranged on the bottom of the vessel if there is a 
30 separate pump outside the vessel or if there is a laterally displaced pump within the 
vessel, but is preferably arranged within the vessel so as to define a volume of water 
above the panel and a volume of water below the panel in which the pump is 
arranged. The panel is preferably at a depth so that it is at least partially concealed 
from view by the volume of water above the panel. However the depth of the panel 
35 in the water should not be excessive, so that insufficient light can reach the panel to 
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power the pump. In a preferred arrangement the panel is arranged at such a depth 
that small birds can stand on the panel. 

In a preferred arrangement, the solar panel separates the vessel into two 
5 discrete volumes of water, contacting the vessel around the periphery. However, 

apertures through the panel or, for example spaces between the panel and the wall of 
the vessel, will normally be provided so as to give a return path for water to a pump 
disposed below the panel. Alternatively, the panel could be a free-standing unit 
submerged in the vessel without defining discrete volumes of water. The solar panel 
10 and pump may be arranged on a removable insert which can be placed into a 

corresponding recess in the vessel or water feature body, with the panel for example 
being supported on a peripheral ridge or other means part way up the vessel, or can 
alternatively be a unit which rests on the bottom of the vessel. 

1 5 The pump may issue water into a conduit for circulation around the feature, 

for example in a cascade from one or more additional containers before returning to 
the vessel, or may issue water in the form of a fountain. The solar panel and pump 
may be arranged such that water issues through the solar panel, 

20 Pumps suitable for use with water features are known in the art and are 

powered by means of energy from solar panels or cells, e.g. in the form of so-called 
"solar islands". Generally pumps known in the art are submersible pumps. It would 
be possible for a pump to be placed under the surface of the water and connected to 
a solar panel positioned on or near the surface of the water by means of an 

25 unbreakable connection. The pump and solar panel would thus be a single unit. A 
considerable disadvantage of a product of this kind would be that in general the 
service life of a solar cells far exceeds that of a pump. Consequently, the product 
would become unusable if the pump is defective and would thus have to be thrown 
away even though the current source, which is generally the major cost factor of 

30 such products, is still operating perfectly well. Thus, in a preferred arrangement the 
water pump and solar panel are electrically connected by means of a water tight 
separable connection such as a plug and socket, so that the pump can be replaced 
separately from the solar panel. This is inventive in its own right and thus another 
invention disclosed herein provides a water feature having a water pump and solar 

35 panel as a unit to be disposed in water with at least the pump submerged, wherein 
the solar panel and the pump are electrically connected by means of a submerged, 
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water tight separable connection. This invention may be used with the inventions 
discussed earlier, or separately. 

The particular advantage of this arrangement is that in the event of a defect, 
5 the pump and/or the solar panel can be replaced as necessary. 

A water feature in accordance with this invention could, for example, be a 
floating unit, with the solar panel arranged either above or below the water level. 

10 The various inventions disclosed above, including the control circuit for 

supplying electricity to e.g. a water feature pump, and the details of the water 
features, may be used alone or together in any desired combination. 

1 5 Preferred embodiments of the inventions will now be described, by way of 

example only, with reference to the accompanying drawings in which : 

FIGURE 1 shows a cross-section of a water feature according to a present 
20 invention. 



FIGURE 2 shows a plan view of a water feature according to a present 
invention. 

25 

FIGURE 3 shows a cross-section of a further embodiment of a water feature. 

30 FIGURE 4 shows a cross section of a floating water feature with submersible 

pump. 



35 



FIGURES is a schematic of an electric motor in cross section. 
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FIGURE 6 shows a circuit diagram illustrating the components used in the 
preferred embodiment of motor controller. 



FIGURES 7A & B show graphs of voltage and current for the motor 
controller under rising sun conditions. 



Fig. 1 shows a solar powered water feature in the form of a bird bath, viewed 
in section. Figure 2 shows the same feature from above. The water feature body 1 
in the form of a flat dish with a collecting basin arranged below it can be filled with 
water. A flat housing 5 which is circular in shape when viewed from above can be 
placed in the water feature body 1 in the manner of an insert which covers the 
collecting basin and thus forms part of the base of the flat dish. On the top of the 
housing 5 is provided a solar cell or panel 4. As a result of the shape of the water 
feature body 1 and the housing 5 inserted therein with the solar cell 4, the depth of 
the water is limited to a level which allows birds to stand in the water. The solar 
module 4 located under the surface of the water 7 provides the energy needed to 
operate a pump 2 through solar radiation. 

The pump 2 is mounted underneath the housing 5 and preferably secured 
thereto and is thus disposed in the collecting basin of the water feature body 1. The 
solar cell 4 and pump 2 are electrically connected by a connecting plug 3 which can 
be pulled apart. The water delivered by the pump 2 passes through a riser pipe 6 
above the surface of the water 7 in the form of a fountain. The riser pipe 6 is 
preferably passed through a hole in the housing 5 and solar cell 4. 

The water can flow through holes 8 in the housing 5 from the upper part into 
the lower collecting basin of the water feature body 1 , thus ensuring a constant 
30 supply of water to the pump 2. 

Fig. 3 shows an alternative embodiment of a water feature. A solar cell 24 
and pump 22 are again mounted under the surface 27 of the water but in this case 
they are placed not one above the other but side by side. In this embodiment the 
3 5 solar cell is integrated directly in the water feature body 2 1 or placed therein. The 
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electrical connection is made by a separable connecting plug 23 which is also 
located under the surface of the water 

The solar cell 24 is a prefabricated unit and has waterproof glass on the top 
5 and at the sides. On the underside is provided a film which is sealed off at the edges 
by laser treatment. A corresponding laser seal may be provided for the passage of 
the riser pipe 26. 

Fig. 4 shows a water feature with solar cell and pump viewed in cross- 
10 section. The solar cell 3 1 receives solar radiation and supplies the energy required 
to operate a pump 32. The solar cell is attached to a float 33 of any suitable shape 
and material. The pump 32 is arranged underneath the solar cell 3 1 and preferably 
releasably attached thereto or to the float 33. The solar cell 3 1 and pump 32 are 
electrically connected by a separable connecting plug 34. The water conveyed by 
15 the pump 32 emerges through a riser pipe 35 above the surface of the water in the 

form of a fountain. The riser pipe 35 is preferably passed through a hole in the float 
33 and solar cell 31. 

Figures 5 to 7 illustrate the motor/pump controller. 

20 

A conventional six volt DC electric motor 40 is shown in figure 5 having 
brushes 41 connected to a commutator 42 mounted on an axle 43. The motor further 
comprises a permanent magnet 44 in which a moving coil 45 rotates. 

25 Energy is supplied from the controller to the commutator 42 via brushes 4 1 . 

Energy is thereby supplied to the coil 45 via the commutator which generates a 
magnetic field within the permanent magnet 44 which starts spinning the motor. 

Figure 6 is a schematic illustrating the control circuit according to an 
30 embodiment of the invention. The figure identifies specific components that are 
suitable for use in this embodiment. 

A battery 46 of photovoltaic cells of a solar panel is arranged in series with a 
switching device SCR and the electric motor 40. The switching device SCR is in the 
35 form of a silicon controlled rectifier. The SCR is open, preventing the supply of 
electrical current to the motor 40, until a suitable voltage is applied at the gate G. 
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Connected across the output of the photovoltaic cells 46 is a voltage responsive 
circuit comprising a Zener diode ZD1 (3.6 V, 0.5 W) and two series resistors Rl 
(1.2 k, 0.25 W) and R2 (2.2k, 0.25 W). A tap 47 is connected to a point between the 
two resistors Rl and R2, and to the gate G of the SCR. The tap is also connected to 
5 the negative line via a capacitor CI (47 mFd, 25 V). 

The Zener diode only allows current to pass when the voltage across the 
diode is higher than the value of the breakdown voltage of the diode, which in this 
particular embodiment is 3 .6 V. The value of the Zener diode is selected so that it 

10 will break down when the voltage produced by the photovoltaic cells 46 reaches the 
predetermined starting voltage of the electric motor which in this case has been 
predetermined at a nominal 3.6 V, the breakdown voltage of the Zener diode. At 
that point, a voltage will appear on the tap 47, and is applied to the gate G of the 
SCR so that the SCR closes and allows current to flow from the photovoltaic cells 

15 46 to the electric motor 40. If the voltage produced by the photovoltaic cell drops so 
that the voltage across the Zener diode falls below the breakdown voltage (in this 
case, 3.6 V), then there will cease to be a voltage applied to the SCR gate G. 
However, the SCR remains closed until the voltage from the photovoltaic cell 46 is 
zero i.e. when there is not longer any sunlight shining on the photovoltaic cell. 

20 

In the starting position in the morning the output from the photovoltaic cells 46 will 
be small due to low light levels. When the voltage is below the breakdown voltage 
of the Zener diode no current flows through the circuit and the SCR remains open. 
As the light intensity increases, so too does the voltage output from the cells 46 and 

25 the potential difference across the resistors and Zener diode. Once the voltage 

across the Zener diode reaches the breakdown voltage of the Zener diode, the diode 
breaks down and current flows through the resistors Rl . A voltage is then supplied 
to the gate G of the SCR which then closes. Once the SCR closes the electric motor 
is connected to the photovoltaic cells and the motor and therefore the pump begins 

30 to rotate. 

Once the motor 40 begins to rotate a frequency will be generated which may 
interfere with the SCR gate. In order to prevent this, the capacitor C 1 is provided 
which absorbs this frequency. 

35 



WO 2005/011874 



PCT/GB2004/003308 



- 12 - 

The SCR remains closed until the voltage supplied to the SCR from the 
photovoltaic cells 46 is zero i.e. when there is no sunlight. The SCR then opens and 
is re-set to its 'start 1 position for the next day when the SCR is triggered or 'gated 1 by 
a signal at gate G. 

5 

Figs 7 A and 7B are graphs which shows the effect of the invention. As long 
the sun is not strong enough no voltage can reach the motor and no current flows 
through the motor. On dull or overcast days the SCR remains open thereby 
preventing any power being delivered to the motor brushes. Once the SCR is closed, 

10 when the output of the cells reaches the predetermined level, the voltage is applied 
to the motor. With increasing sunlight, this increases to a maximum, which in this 
case is 6 V. Current increases accordingly. It will be noted that after the Zener diode 
has broken down, there is a slight voltage drop before it rises again. This can be 
taken into account when determining the starting voltage of the motor and the value 

15 of the Zener diode. 



